Surgical management of anterior segment trauma by Dimitri Azar
一　818　一
J．　Tokyo　Med．　Univ．，　58　（6）：　818t－824，　2000
Surgical　management　of　anterior　segment　trauma
Dimitri　AZAR，　M．D．
Director　of　Corneal，　Contact　Lens　and　Refractive　Surgery　Services
　　　　　　　　　　Massachusetts　Eye　and　lnfirmary，　Boston　MA
Associate　Professor　of　Ophthalmology，　Harvard　Medical　School
Introduction
　　Surgical　management　of　anterior　segment
trauma　includes　the　primary　repair　of　ocular　lac－
erations　and　ruptured　globes，　the　management　of
the　complications　of　ocular　injury，　and　the　sec－
ondary　repair　and　reconstruction　of　the　anterior
segment　at　a　time　distant　from　the　initial　repair
of　corneal－scleral　lacerations．　The　cornea　and　the
anterior　segment　are　commonly　involved　in　ocu－
lar　traumaiN4）．　The　principles　of　management　of
ocular　trauma　will　be　discussed　in　this　manuscript
with　special　emphasis　on　surgical　repair．
Preoperative　evaluation
　　Prior　to　taking　the　patient　to　the　operating
room，　accurate　history　taking　and　evaluation　of
the　extent　of　the　injury　are　valuable　in　planning
the　surgery．　Consideration　of　the　factors　and　cir－
cumstances　of　the　injury　is　helpfu1．　The　presence
of　pain，　loss　of　vision，　double　vision　and　ocular
irritation　are　also　valuable．　The　evaluation　of
intraocular　foreign　bodies　are　essential　prior　to
surgical　interventions．
　　An　evaluation　of　visual　acuity，　pupillary　and
motility　disturbances，　external　and　slit　lamp
examination，　as　well　as　the　extent　of　the　lacera－
tions　are　very　important．　An　intraocular　foreign
body　can　be　diagnosed　or　ruled　out　in　the　setup
of　a　ruptured　globe　using　radiographic　（plain　x一
rays　and　CT　scans）　and　ultrasonic　methods　of
evaluation，　whenever　feasible．　Ultrasonic　and
radiographic　 valuations　are　especially　valuable
when　posterior　segment　intraocular　foreign　bod－
ies　or　occult　globe　ruptures　are　suspected．　Mag－
netic　resonance　imaging　may　be　of　some　value　in
the　evaluation　of　occult　foreign　bodies，　but　it　is
rarely　used　because　of　the　potential　risk　of
indu ed　tr uma　by　a　metallic　intraocular　foreign
bodyiN・g）．
Blunt　o　cular　trauma　requiring
　　　　surgical　intervention
　　Blunt　ocular　trauma　may　result　in　direct　tissue
injury　（contussive　injury）　or　indirect　injury　（con－
cussive　injury）．　ln　the　setup　of　conjunctival
trauma　 　suspicion　of　an　intraocular　foreign　body
or　of　a　globe　rupture　should　be　entertained，　espe－
ci lly　if　conjunctival　emphysema　is　noted．　The
latter　is du 　to　air　which　is　located　within　the
conjunctival　stroma　and　is　suggestive　of　perior－
bital　sinus　or　orbital　floor　fractures，　which　may　be
associated with　occult　injuries，　ruptured　globes　or
intraocular　foreign　bodies．
　　Recurrent　erosions　can　follow　mild　superficial
injuries　in　the　eye　including　shearing　injuries
such as　with　a　paper　edge　or　a　fingertip　（Figure
1）．　They　are　more　commonly　associated　with
recurren 　 rosions　than　head　on　injuries6）．　Recur－
rent　erosio s　may　occur　spontaneously　in　the
Key　words　：　Anterior　segment，　trauma，　surgery
Correspondence　：　Dimitri　T　Azar，　M．D．，　Massachusetts　Eye　and　Ear　lnfirmary，　243　Charles　Street，　Boston，
Massachusetts　02114　U．S．A
（1）
Nov．，　2000 Azar　：　Surgical　management　of　anterior　segment　trauma一　819　一
’駕．
　’筆
．一
Figure　1　Recurrent　corneal　erosion　following　blunt
　　　　　　　　shearing　injury　stains　with　fluorescein　and　may
　　　　　　　　be　diff’icult　to　distinguish　from　dystrophic
　　　　　　　　recurrent　eroslons．
離
Figure　2　Subconjunctival　hemorrhage　can　prevent　sur－
　　　　　　　　geon　from　determining　whether　a　scleral　lac－
　　　　 　　eration　is　present　especially　if　the　conjunctiva
　　　　　　　　is　lacerated．　The　conjunctiva　was　sutured　with
　　　　　　　　vicryl　sutures　after　surgical　exploration　to
　　　　　　　　exclude　a　scleral　laceration．
setting　of　the　corneal　dystrophies　such　as　map－dot
fingerprint　dystrophy，　Reis－Buckler　dystrophy，　and
lattice　dystrophy‘・　5），　Although　the　treatment　of
recurrent　erosion　is　often　medical，　some　patients
may　require　surgical　management　including　ante－
rior　stromal　puncture　7’　8），　Nd－YAG　anterior　stro－
mal　puncture9）　and　excimer　laser　phototherapeu－
tic　keratectomyiO・　ii）．
　　Conjunctival　lacerations　with　associated　sub－
conjunctival　hemorrhage　may　prevent　the　sur－
geon　from　ascertaining　the　absence　of　a　ruptured
globe．　This　may　require　surgical　exploration　espe－
cially　if　360　degree　view　of　the　posterior　pole　and
peripheral　retina　are　not　feasible　（Figure　2）．
　　Blunt　trauma　causing　iris　sphincter　tears　rarely
requires　surgical　intervention．　ln　the　set　up　of
concomitant　cataract　formation，　surgical　inter－
vention　to　repair　the　iris　sphincter　tear　may　be
considered　at　the　time　of　cataract　surgery　using
a　McCannel　suture　L6）．　Patients　with　iridodialysis
may　require　surgical　intervention　even　in　the
absence　of　associated　cataract　or　lens　subluxation．
　　Surgical　management　of　iris　trauma　may　be　nec－
essary　in　patients　with　debilitating　glare　or
monocular　diplopia，　especially　when　associated
with　iridodialysis．　This　can　be　performed　as　a
closed　chamber　technique　using　a　17　mm　straight
needle　on　10－O　polyprolen　sutures　through　par－
tial　thickness　flaps’7）．　The　partial　thickness　flaps
may　prevent　erosion　of　the　sutures　through　the
conjunctiva　and　may　minimize　the　risk　of　endoph一
thalmitis　i8）．　ln　phakic　patients，　viscoelastics　may
be　necessary　to　allow　atraumatic　passage　of　the
suture，　to　avoid　injury　to　the　lens，　and　to　provide
a　soft　cushion　 o　stabilize　the　iris6）．
　　Traumatic hyphema　may　follow　blunt　ocular
trauma．　lt　may　result　from　intraoperative　iris　ves－
sels　or　ciliary　body　trauma．　lt　may　also　be　due　to
wound　neovascularization　following　anterior
segment　surgeryi2）．　Penetrating　trauma　may
di ctly disrupt　the　integrity　of　the　intraocular
structures　and　also　result　in　anterior　chamber
h mor hage （Figure　3）．　The　management　of
hyphema is　most　often　medical　including
cyclopl gics，　steroids，　hypotensive　agents　and
aminocap oic　acid．　The　goals　of　treatment　of
　 　　　　　　　　　　 　　　　　　　　　　 　　　　　　　　　　　　　　　　　」　tO
　　　　　　　　　　　　　　　　　　　　　　and　to　control　intraocu一
　　　　　　　　　　　　　　　　　　　　　’
　　　　　　　　　　　　　　　plications　of　re－bleeding　include
　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　．　Dieste　and
traumatic hyphemas are to　prevent　re－bleeding
maintain corneal clarity
lar　pressure．　Com
glaucoma and corneal blood　staining
assoc ates　noted　elevations　in　ocular　pressure　1　to
2　days　after stopping　aminocaproic　acid　in
patients　with　large　hyphemas　ii）．
　　The　indications　for　surgical　interventions　in
hyphema　include　an　intraocular　pressure　greater
than　35　mmHg　for　7　 ays　or　greater　than　50　mmHg
for　5　days，　corneal　blood　staining，　and　intraocu－
l r　pressure　greater　than　24　mmHg　for　1　day　in
patients　with　sickle　cell　diseaseO．　The　surgical
treatme t　o 　hyphemas　includes　placement　of　2
pa acenthesis and　washing　out　of　the　blood　from
the　anterior　chamber　i4）．　We　use　a　vitrectomy
（2）
一　820　一 THE　J　OURNAL　O　F　TOKYO　MEDICAL　UNIVERSITYVol．58　No．6
験
…i萄i藝「
．欝
蟻． 牲壌i
Figure　3　Hyphema　can　be　seen　in　patients　with　either
　　　　　　　blunt，　penetrating　or　perforating　injuries．　ln
　　　　　　　this　patient　the　corneal　scleral　laceration　was
　　　　　　　associated　with　cataract　formation　and
　　　　　　　hyphema．　Note　the　preferential　adherence　of
　　　　　　　the　blood　clot　to　the　anterior　lens　capsule
　　　　　　　which　is　presumably　due　to　the　patient’s　supine
　　　　　　　position　following　repair　of　the　laceration．
instrument　to　assist　in　removing　the　clot．　Alter－
natively，　the　clot　can　be　delivered　through　a　lim－
bal　incision　as　described　by　Sears　i5）．　With　surgical
intervention，　there　is　a　greater　risk　of　intraoper－
ative　and　postoperative　re－bleeding．　The　use　of
epinephrine，　viscolelastics，　and　bipolar　diathermy
may　be　helpfu1　in　this　regard．
　　Perhaps　the　most　serious　complication　requir－
ing　surgical　intervention　after　blunt　injury　is　that
of　globe　rupture．　lt　may　be　limited　to　the　cornea，
which　is　a　less　common　complication　of　blunt　ocu－
lar　trauma．　lt　occurs　in　traumatic　settings　of
patients　with　thinning　disorders　and　in　post－oper－
ative　patients6）．　These　situations　are　managed　in
a　manney　very　similar　to　that　of　cornealscleral　lac－
erations　（discussed　below）．
　　　　Perforating　injuries　of　the
anterior　segment　and　primary　repair
　　Meticulous　repair　of　anterior　segment　lacera－
tions　is　valuable　in　restoring　ocular　integrity　and
minimizing　untoward　complications　during　sub－
sequent　surgical　reconstructive　procedures．　Pre－
operative　differentiation　of　patients　with　Seidel
negative　partial　thickness　lacerations　from　lacer－
ations　from　those　Seidel　positive　with　frank　leak－
age　is　important．　lntravenous　antibiotics　may　be
necessary　prior　to　surgery　in　patients　with　full－
thickness　lacerations．　Our　typical　regimen
employs　a　cefalosporin　and　aminoglycoside
except　in　patients　with　allergic　reaction　or　in
whom　resistant　staphylococcus　species　may　be
a　problem．　ln　such　situations　vancomycin　may　be
useful，　especially　that　it　has　good　coverage　for
bacillus　species．　Clindamycin　is　often　added
because　of　the　risk　of　bacillus　endolphthalmitis6・　i8）．
　　Unless　medically　contraindicated，　surgical
repair　should　be　done　under　general　anesthesia．
Patients　are　generally　not　given　succinylcholene
or　other　depolarizing　agents　in　order　to　minimize
extraocular　muscle　contraction．　Cultures　may　be
take 　at　the　time　of　initial　evaluation　or　in　the
operating　room．　The　surgery　should　be　planned
based　on　the　pre－operative　information，　but　may
need　to　be　modified　depending　on　the　intraop－
ertive　find gs．
　　The　surgical　principles　of　placing　corneal
sutures　are　not　much　different　from　placing
sutures　for　other　ophthalmic　surgical　procedures．
However，　the　valus　of　a　well　placed　initial　8－O　or
10－O monofilament　nylon　suture　at　the　center　of
a　laceration　to　approximate　the　wound　cannot　be
overstress d．　This　suture　would　be　used　as　a　tem－
porary　suture　and　would　allow　the　surgeon　to
release　incarcerated　iris，　lens　or　vitreous，　on
either　side　of　the　primary　suture．　lnterrupted
sutures　on　either　side　of　the　primary　suture
placed　perpendicular　to　the　wound　may　avoid
shifting　of the　wound　margin　（Figure　4）．　The
depth of　the　sutures　should　not　be　full　thickness；
instead　the　ne dle　should　just　pass　over　Desce－
ments　membrane．　lt　is　important　that　the　depth
be　 qual　on　both　sides　of　the　wound　to　prevent
wound　override6）．　Whenever　possible，　the　surgeon
should　avoid　placing　sutures　in　the　visual　axis　and
should　pay　attention　to　topographical　considera－
tions　following　corneal　laceration　repairs．　lnci－
sions　para lel　to　the　limbus　tend　to　flatten　the
comea　at　the　meridian　of　the　incision　while
steepening　the　cornea　at　the　orthogonal　merid－
ian　i9）．　Partial　thickness　lacerations　and　partial
th ckness　components　of　a　perforating　lacerating
injury　can　often　be　managed　without　the　need　for
suturing．　A　contact　lens　may　be　valuable　in　pro－
viding　adequate　juxtapositioning　and　minimizing
topographical　abnormalities．
　The　suture　knots　are　usually　buried　in　a　way
（3）
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Figure　4　Suturing　of　a　corneal　laceration　using　inter－
　　　　　　　　rupted　10－0　nylon　sutures．　The　middle　suture
　　　　　　　　was　used　to　replace　the　initial　8－O　nylon　tem－
　　　　　　　　porary　suture　after　release　of　incarcerated　uvea
　　　　　　　　and　complete　closure　of　the　wound．　Note　that
　　　　　　　　the　knots　were　buried　away　from　the　visual　axis．
that　will　allow　removal　of　the　suture　at　a　later
date20）．　Angular　and　intersectional　lacerations
may　require　slight　modification　of　the　suturing
technique．　ln　these　lacerations　a　flap　of　corneal
tissue　may　be　hinged　at　the　base　and　may　require
sutures　that　are　not　perpendicular　to　the　wound．
These　sutures　will　apply　a　vector　to　pull　the　flap
towards　the　apex　and　an　orthogonal　vector　that
would　close　the　wound　and　allow　end　to　end
approximation．　These　lacerations　are　often　asso－
ciated　with　a　flat　chamber．　After　application　of　the
initial　temporary　central　10－O　nylon　suture，　the
chamber　can　be　deepened　with　viscoelastic　or　air
prior　to　closure　of　the　laceration．　ln　stellate　lac－
erations，　such　maneuvers　might　not　be　successful，
and　the　anterior　chamber　may　remain　flat　even
after　placement　of　several　interrupted　10－O　nylon
sutures．　lsner　posed　a　purse　string　suture　tech－
nique　that　compresses　the　corneal　stroma　inter－
nally2’）．　Occasionally　a　patch　graft　may　be
required　to　close　a　large　stellate　laceration．
　　The　shape　of　the　leceration　may　not　be　the　only
factor　determining　the　length　and　number　of
sutures　necessary　for　repair．　The　presence　or
absence　of　uveal　and　other　intraocular　tissue　in
the　wound　may　also　determine　the　complexity　of
the　repair．　Simple　fu11　thickness　lacerations
smaller　than　2　to　3　mm　may　sometimes　not
require　suturing．　Attention　has　to　be　paid　so　as
not　to　apply　more　sutures　than　are　necessary　to
ensure　water　tightness．　Unnecessary　sutures　may
increase　postoperative　astigmatism．　However，　seri－
ous　complications　may　occur　if　the　concern　for
astigmatism　overshadows　the　importance　of
achieving　a　water　tight　wound　at　the　end　of　the
procedure　（Figure　5）．　Using　a　separate　paracen－
thesis　allows　the　surgeon　to　reform　the　anterior
chamber，　to　sweep　the　wound　and　ensure　a　pos－
terior　wound　margin　that　is　free　of　uvea，　lens，　or
vltreous．
　　In　the　presence　of　uveal　prolapse　or　iris　carcer－
ation，　attention　has　to　be　paid　to　ensure　that　the
pr mary　s ture　achieves　adequate　closure　of　the
wound　on　either　side　and　minimizes　the　amount
of　tissue　incorporated　in　the　suture．　lf　the　empha－
sis　is　on　complete　avoidance　of　iris　entrapment
with　the　first　suture，　it　is　often　the　case　that　the
corneal　laceration　is　not　approximated　in　an　opti－
mal　manner． This　would　result　in　Seidel　positiv－
ity，　unm nageable　astigmatism，　and　inability　to
achieve　water　tightness．　A　small　amount　of　uveal
entrapment　in　the　presence　of　perfect　aposition－
ing　of　the　corneal　laceration　may　be　more　useful
for　achieving　water　tightness．　At　the　end　of　pro－
cedure，　the　initial　10－O　nylon　suture　is　removed
allowing　 he　surgeon　to　reposition　the　iris　before
replacing he　10－O　nylon　suture．　ln　certain　situa－
tions　such　as　 evere　infection　or　the　presence　of
iris　tissue　outside　the　eye　for　more　than　24　hours，
or　the　iris　is generally　not　placed　back　into　the
eye，　but　rather　excised　and　cultured6・　20i　22）．
　 The　size　of　the　sutures　may　depend　on　the　loca－
tion　of　the　laceration　and　on　the　fragility　of　the
tissue． The　initial　temporary　nylon　suture　may　be
8－O．　This　suture　is　often　replaced　at　the　end　of
the　surge y wit 　10－O　nylon　suture　（Figure　4）．
Closure　of　scleral　lacerations　is　usually　completed
before　closure　of　the　corneal　laceration　and　is
often　performed　using　8－O　or　9－O　nylon　sutures
（Figur 　6）．　Wound　disection　is　often　helpfu1　in
very　large　lacerations　for　adequate　closure．　After
repositing　the　iris　and　closing　the　corneal　wound，
viscoelastic　material　is　often　irrigated　out　and
replaced　by　balanced　salt　solution．　This　is　fol－
lowed by　testing　the　wound　with　290　fluorescein
to　insure　adequate　wound　integrity6）．
　Anterior ch mber　intraocular　foreign　bodies
may b 　noted　during　surgical　repair　and　should
（4）
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Figure　5　lrregular　corneal　lacerations　closed　with　7
　　　　　　　　interrupted　10－O　nylon　sutures　resulting　in
　　　　　　　　with－the－rule　astigmatism．　A　watertight　wound
　　　　　　　　could　not　be　obtained　with　fewer　sutures
　　　　　　　　because　of　the　notch　in　the　laceration　at　6：30
　　　　　　　　0’clock．　Note　that　the　sutures　have　relatively
　　　　　　　　uniform　size　and　that　the　knots　were　buried
　　　　　　　　aiming　at　the　limbus　to　facilitate　subsequent
　　　　　　　　removal．　This　repair　included　release　of　incar－
　　　　　　　　cerated　iris，　but　a　subtle　pupillary　notch　per－
　　　　　　　　sists　at　6：00　o’clock．
be　removed　whenever　possible．　lntraocular　cilia
tend　to　be　well　tolerated　in　the　anterior　chamber23・）．
Iron　and　copper　foreign
removed　from　the　anterior
Intraocular　foreign　bodies
than　8590　copper　content
bodies　should　be
chamber　and　lens．
contalnlng　greater
may　cause　sterile
endophthalmitis　whereas　those　with　less　than　8590
copper　content　may　result　in　calcosis．　Plastic　and
glass　foreign　bodies　tend　to　be　well　tolerated　and
may　be　left　in　the　anterior　chamber　as　long　as
they　are　immobile　and　do　not　cause　additional
intraocular　injury　24）．　The　surgical　removal　of　ante－
rior　segment　foreign　bodies　should　be　performed
based　on　the　location　of　the　foreign　body　and
not　the　entry　site　of　the　foreign　body．　We　use
non－beveled　incisions　which　allow　easy　maneu－
verability　and　prevent　obstruction　of　the　posterior
margin　of　the　incision．
　　Viscoelastics　are　very　usefu1　in　maintaining　the
anterior　chamber　during　the　foreign　body
removal．　They　should　be　removed　prior　to　clos－
ing　in　order　to　minimize　the　risk　of　subsequent
glaucoma．
Figure　6　Gonioscopic　view　of　corneoscleral　laceration
　　　　　　　　repair．　The　limbal　area　was　approximated　at　the
　　　　　　　　onset　of　surgery　to　ensure　anatomic　realign－
　　　　　　　　ment．　This　facilitated　subsequent　release　of
　　　　　　　　incarcerated　uvea　and　repair　of　the　corneal　and
　　　　　　　　scleral　lacerations．
　 　　Secondary　repair，　penetrating
keratoplasty，　and　reconstructive　surgery
　　following　anterior　segment　trauma
　　Secondary　anterior　segment　repair　and　recon－
struction　is　best　achieved　when　the　primary　clo－
sure　is　performed　according　to　sound　technique．
Approp iate　medical　therapy　（including　antibi－
otics　and　steroids）　will　allow　a　safe　time　interval
prior　to secondary　reconstruction．　The　success
rate 　of　ele tive　keratoplasty　and　other　recon－
structive　procedures　may　be　improved　by　operat－
ing　on　a　quiet　non－inflamed　eye．　Anterior　seg－
ment　reconstruction　may　include　techniques　of
iris　repair， lens　extraction，　iridiodialysis　repair，
and　deepening　of　the　anterior　chamber　（Figure
7）．　Most　often　these　are　performed　in　asso－
ciation　with　corneal　transplantation．　lt　is　during
this such procedures　that　the　surgeon　may　use
a　dental　mirror　and　have　access　to　visualization
of　the　anterior　chamber　angle　（which　may　be　dif－
ficult　in　the　pre－operative　period　is　the　cornea　is
opaque）．
　 In　many　situations　of　anterior　segment　and
rregulariti s　anatomical　misalignments　the
cornea　may　not　be　sufficiently　damaged　to　neces－
sitate　comeal　transplantation．　Closed　chamber
approach　may　be　valuable　in　restoring　the
anatomy　and　achieving　secondary　repairs．　A　hard
contact　lens　is　valuable　in　measuring　best　cor一
（5）
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Figure　7　Traumatic　lens　subluxation．　Secondary　recon－
　　　　　　　　structive　surgery　of　iris　injuries　and　lens　sub－
　　　　　　　　luxation　is　performed　after　primary　repair　of
　　　　　　　　associated　corneoscleral　lacerations．　In　some
　　　　　　　　patients，　trauinatic　lens　subluxation　may　be
　　　　　　　　associated　with　vitreous　herniation　to　the　ante－
　　　　　　　　rior　chamber　or　incarceration　in　the　wound．　ln
　　　　　　　　these　situations，　the　intraocular　lens　may　need
　　　　　　　　to　be　sutured　after　a　limited　anterior　vitrectomy．
rected　visual　acuity　prior　to　surgery．　ln　situations
of　irregular　astigmatism，　it　is　expected　that　the
best　corrected　visual　acuity　would　improve　with
hard　contact　lenses．　The　surgical　intervention
may　still　be　necessary　if　the　patient　can　no　toler－
ate　the　contact　lens．　ln　situations　requiring　pen－
etrating　keratoplasty，　such　as　visually　significant
corneal　scarring　and　irregular　astigmatism，
a　rotational　autokeratoplasty　may　prove　valuable．
Glaucoma　may　complicate　the　postoperative
course　of　corneal　transplantation．
The　open　sky　technique
　　The　open　sky　approach　during　penetrating　ker－
atoplasty　often　facilitates　removal　of　the　cataracts，
anterior　vitrectomy，　and　repair　of　iris　irregulari－
ties．　lt　also　allows　suturing　of　a　posterior　cham－
ber　intraocular　lens　to　the　sulcus　whenever　suffi－
cient　iris　tissue　is　available，　and　may　allow　sutur－
ing　of　a　posterior　chamber　intraocular　lens　to　the
iris．　After　the　corneal　graft　is　secured　a　cyclodial－
ysis　spatula　may　be　helpfu1　to　insure　the　absence
of　vitreous　or　iris　tissue　in　the　graft－host　interface．
Viscoelastic　material　should　be　removed　and
replaced　by　balanced　salt　solution．　One　of　the
most　frustrating　ituations　in　the　management　of
such　complex　cases　is　the　inability　of　the　surgeon
to　reduce　the　size　of　the　pupil．　This　is　often　due
to　excessive　iris　tissue　removal　at　the　time　of　the
primary　repair　or　due　to　loss　of　the　iris　tissue　as
a　direct　result　of　the　injury　itself．　ln　this　situation，
the　patients　may　complain　of　glare　and　halos　and
may　be　unhappy　with　their　results　despite　ade－
quate　reconstructive　procedures　and　Snellen
visual　activities．　Several　approaches　are　currently
being　developed　to　remedy　this　situation　includ－
ing　intraocular　iris　occludors　and　tinted　contact
lenses．
ilmaltanous　cornealscleral　laceration
　　 repair　and　cataract　extraction
　　Cataract　formation　occurring　in　association
with　corneal　lacerations　may　be　managed　sepa－
rately　or　simultaneously．　Several　reports　have　indi－
cated　the　ralative　safety　of　performing　simultane－
ous　corneoscleral　laceration　repair　and　cataract
extraction　with　intraocular　lens　implantation25一“27）．
We　have　treated　7　patients　with　simultaneous
co nea 　laceration　repair，　lens　extraction，　and
intraocular　lens　implantation．　The　details　of　these
patients　ha been　reported　by　Lamkin　and　col－
leagues25）．　All　patients　ultimately　required　yag
capsulotomy．　Advantages　of　primary　IOL　insertion
include　potential　visual　rehabilitation　with　a　sin－
gle　surgical　procedure　and　decreased　duration　of
lens induced　inflammation．　However，　several　dis－
advantages　m y　limit　the　usefulness　of　this
approach　including　the　potential　increased　risk　of
i fections　or　inflammation，　and　the　potential
inaccuracy　of　IOL　calculations．
Summary
　　The visual　results　of　repair　of　anterior　segment
blunt　and　lace ating　injuries　have　been　improv－
ing　in　the　past　two　decades　due　to　improvements
in our　surgical　techniques．　Our　experience　sug－
gests　remarkable　improvements　in　our　ability　to
a hieve　excellent　anatomical　outcomes　resulting
from　meticulous　primary　closure　corneal　and　scle－
ral　lacerations．　The　surgical　approach　of　insuring
exact　ana omi al　re－approximation　at　the　time　of
the　initial　surgical　repair　and　subsequent　aggres－
s ve　reconstructive　surgery　has　proven　to　be　of
great　value　in　helping　patients　with　mild　and
moderately　severe　ocular　injuries．　Future　devel一
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opments　are　likely　to　improve　our　ability　patients
with　extensive　anterior　segment　injury　and　pro－
vide　them　with　not　only　improved　snellen　acuity，
but　minimized　glare　and　halos　following　recon－
structlve　surgery．
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